Flow-cytometric characterization of stimulation, free radical formation, peroxidase activity and phagocytosis of human granulocytes with 2,7-dichlorofluorescein (DCF).
A standardized four-step assay for the flow cytometric determination of the oxidative activity of human polymorphonuclear leukocytes (PMNL) from normal human individuals and from septic patients was developed, using 2,7-dichlorofluorescin-diacetate (DCFH-DA) as indicator for the intracellular formation of H2O2 and free radicals. Spontaneous H2O2 and free radical formation was measured by preincubation of buffy coat PMNLs from fresh peripheral venous blood at 37 degrees C and pH 7.4 with 10 microM DCFH-DA. Intracellular peroxidase activity was determined by addition of 1 mM external H2O2 to this assay. A maximum of granulocyte oxidative burst activity was elicited by the addition of 150 nM phorbol-myristate-acetate (PMA). A physiological burst was generated by incubating buffy coat PMNLs together with E. coli bacteria. The DNA of dead cells was in all instances simultaneously counterstained with propidium iodide (PI). Quiescent or H2O2 or bacteria treated granulocytes moved as a single cell cluster to higher fluorescences. Stimulation with PMA, in contrast, generated always a bimodal distribution of granulocyte fluorescence with the high activity cell cluster being approximately sevenfold more active than the low activity cell cluster. Roughly half of the granulocytes in normal individuals had high fluorescence. An increase of the high activity granulocytes was observed in septic patients. Model experiments with the nonfluorescent DCFH-DA cleavage product DCFH (2,7-dichlorofluorescin) showed that DCFH was quickly photo-oxidized to fluorescent DCF (2,7-dichlorofluorescein) by UV-light and to a lower degree by daylight. DCFH even slowly autooxidized in the dark.(ABSTRACT TRUNCATED AT 250 WORDS)